Abstract. Crop straw is a valuable renewable resource, which holds great potential to be developed further. The estimation of the yield and collectable amount of crop straw is a foundation for its comprehensive utilization. Based on the output of major farm products, the collectable amounts of different kinds of crop straw in China and their distribution were estimated in this study. 
Introduction
The product of crop photosynthesis includes both the seeds and the straw from harvested crops. As inevitable by-product in agricultural production, crop straw is produced in huge quantity every year. Crop straw is a valuable renewable resource, and its comprehensive utilization plays an important role in the sustainable development of agriculture. The estimation of the yield and collectable amounts of straw resources is one of the foundations of the utilization of crop straw. Many studies on estimation of straw resources have been performed using different methods, however, with large-scale differences in those calculation results [1] [2] [3] . In this study, based on the outputs of major farm products from authoritative data sources, the reserves and collectable amounts of different kinds of straw resources in China were estimated. In addition, the distribution of the three major crop straws, corn stalk, rice straw and wheat straw, was analyzed.
Methods
All the outputs data of major farm products comes from China Statistical Yearbook 2014 and the web site of National Bureau of Statistics of China [4] .
Straw-grain ratio (S G ) refers to the ratio of yield of crop straw to output of main product of the crops. The straw-grain ratios used in this paper are referenced from a previous study [5] . The reserve of crop straw (W S ) is calculated from Eq.1.
where W P is the output of main product of the crop and S G the straw-grain ratio. The collectable amounts
The collectable amount of straw resource refers to the maximum quantity of crop straw that can be collected from the field for further utilization in the actual operations of farming and harvesting management. The collectable amount of crop straw (W GS ) is calculated from Eq.2.
where W S is the yield of crop straw and I G the collectable coefficient referring to the proportion of collectable and utilizable crop straw in total yield of crop straw. The collectable coefficients used in this paper are referenced from a previous study [6] .
Results

Estimation results of crop straw resources in China
As a major country of grain production, China has enormous crop straw resources. Based on the output data of major farm products from China Statistical Yearbook 2014 and the relevant data from the National Bureau of Statistics of China, and referencing the straw-grain ratios described in a previous study [5] , the yields of crop straw in China in the last three years were calculated (Table 1) . Taking straw resources produced in 2014 as an example, the output of main crop straw in China reached 72836.9×10 4 t, and the yields of corn stalk, rice straw and wheat straw were 25880.8×10 4 , 18578.4×10 4 and 13878.8×10 4 t, accounting for 35.4%, 25.5% and 18.7% of the total quantity of crop straw, respectively. As the three major straw resources, the reserve of corn stalk, rice straw and wheat straw contributed nearly 80% to the total output of the agricultural crop straw, which holds great potential to be developed further. 
Estimation results of collectable amounts of straw resources in China
Based on the estimated amount of straw resources (Table 1) , and according to the collectable coefficients confirmed by the previous study [6] , the collectable amounts of various types of crop straw were calculated and presented in Table 2 . The estimation results showed that the total amount of straw resources can be collected in China in 2014 was about 60986.1×10 4 t, and about 16% of crop straw was remained in the field or wasted in the collection process. Corn stalk, rice straw and wheat straw were the three most abundant crop straw resources which contributed nearly 80% to the total collectable reserves. The collectable corn stalk, rice straw and wheat straw were 21481.0×10 4 , 15420.1×10 4 and 11519.4×10 4 t, accounting for 35.2%, 25.3% and 18.9% of the total collectable crop straw, respectively. 
Distribution of main straw resources in China
In recent years, the yield of crop straw in China is increasing. Due to the different geographical position and climatic condition, the distribution and collectable amounts of different crop straws are also different. Table 3 presents the provincial data of collectable amounts of corn stalk, rice straw and wheat straw in recent three years. In 2013, for example, corn stalk is the most abundant straw resources, whose output accounted for 35% of main crop straw production. The collectable corn stalk mainly distributed in north-eastern provinces, such as Heilongjiang, Jilin and Liaoning, and north China, such as Henan, Hebei, Shandong, Inner Mongolia and Shanxi. Rice straw is the second most abundant straw resources, accounting for 25% of main crop straw production, which is mainly distributed in south China and east China, such as Hunan, Hubei, Sichuan, Jiangxi, Jiangsu, Anhui, Guangxi and Guangdong, and Heilongjiang province in northeastern China. As the third largest straw resources, wheat straw accounted for about 19% of the main crop straw production, mainly distributing in Henan, Hebei, Shandong, Anhui and Jiangsu provinces. Henan province, Heilongjiang province and Shandong province had the largest quantities of straw resources, in which the yields of those three crop straws were 6142.1×10 4 , 5901.0×10 4 and 4894.5×10 4 t, accounting for 10.6%, 10.2% and 8.4% of total collectable amount of those three crop straws in China, respectively. 
